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TRANSFER TOOL 
RELATED APPLICATIONS 

[0001] The present patent document claims the benefit of the foreign filing 
date under 35 U.S.C. §1 19(a) of Japanese Patent Application Serial No. JP2003- 
324738 filed September 17, 2003, which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a transfer tool that is designed to 
prevent coating film from sticking to the inner walls of the transfer tool housing 
even when a substrate coated with the coating film develops slack. The coating 
film is applied and stored on a ribbon-like substrate. The substrate is fed to a 
dispenser from a supply shaft and once the coating film is dispensed, the substrate 
is received, wrapped and stored on a take-up shaft. Preventing the coating film 
from sticking to the inner walls of the housing ensures a smooth feed and take-up 
motion of the ribbon or tape as it travels through the housing of the transfer tool. 
Such a transfer tool is inexpensive and simple to fabricate. Further, the term 
"release" as referred to herein is meant to indicate a motion of "release of 
coating". 

[0003] Recently, a transfer tool for transferring a layer of coating film to an 
object to receive a transfer, such as paper, has become popular, replacing, for 
example, liquid whiteout or liquid adhesive, as it is easy to use and a desired 
amount of the coating film can be transferred from it. A transfer tool of one type 
applies a whiteout correction film over typing errors to correct them. A transfer 
tool of another type applies an adhesive film over targeted objects that require an 
adhesive. 

[0004] Except that one applies a whiteout correction film and the other applies 
an adhesive film, the above two transfer tools comprise the following common 
structural members: there is a housing in which a supply shaft, a take-up shaft and 
a dispenser are provided. The supply shaft rotates to feed a ribbon-like substrate 
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coated with a layer of coating film. The take-up shaft also rotates to take up the 
ribbon-like substrate after the coating film is applied to an object. 
[0005] The take-up shaft and the supply shaft are geared to each other, and 
while the supply shaft rotates to feed the substrate, the take-up shaft also rotates 
along with the rotation of the supply shaft. The dispenser protrudes out from an 
opening formed at one end of the housing. At the dispenser, the coating film- 
coated substrate that has been fed from the supply shaft is pressed onto a target 
object. The coating film is then transferred to it. The substrate is thereafter taken 
up by the take-up shaft. 

[0006] In existing transfer tools, the coating film, such as an adhesive film 
discussed above, coated on the substrate, may come in contact with the inner walls 
of the housing (except those parts wound around the shafts). If the substrate is 
improperly fed or taken up, it will develop slack and, as a result, the coating film 
may be brought into contact with the inner walls of the housing and will stick to it. 
If that occurs the substrate will not be properly fed or taken up. 
[0007] This problem may occur on both upstream and downstream sides of the 
dispenser not only on the upstream the side where the coating film-coated 
substrate is supplied, but also on the downstream side where the substrate that has 
already been used for correction is taken up. This is because some of the coating 
film remains on the substrate and will stick to the inner walls of the housing. In 
addition, the problem happens more often in current small-sized transfer tools, 
since the distance between the traveling substrate and the inner walls of the 
housing is small. One way to solve the above problem has been recognized in the 
following patent, JP-A 7-267478, (Patent Reference 1). 

[0008] Patent reference 1 discloses a technique in which the inner surfaces of 
an opening of housing from which a presser protrudes out are coated with a layer 
of a non-adhesive material such as silicon resin or fluororesin. In this structure, 
the coating film may be prevented from sticking to the inner surfaces of the 
opening of the housing from which the presser protrudes out, even when it brought 
in contact with the surfaces. 
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[0009] In the above-mentioned patent reference 1 , however, since the coating 
layer is formed only on the inner surfaces of the opening of the container body 
from which the presser protrudes out, it cannot prevent the coating film from 
sticking to the inner walls of the housing. 

[0010] Specifically, the presser and the other parts from which the presser 
protrudes are peculiar to the tool disclosed in patent reference 1 . On the other 
hand, in transfer tools, when the coated substrate develops slack, then the coating 
film may stick to the inner walls of the housing along the route where the substrate 
travels inside the housing after it has been fed and before it is taken up. Patent 
reference 1 does not address those areas of travel. In addition, the coating layer 
formed in patent reference 1 has another problem. Additional production steps are 
necessary to form the coating layer, including the step of, for example, drying the 
layer to fix it. In short, when the number of the additional production steps 
increases so do the production costs therefore. 

[0011] The problems that this invention solves are the following: When the 
coating film-coated substrate develops slack in a transfer tool, the coating film 
may stick to the inner walls of the housing of the tool. If the coating film sticks to 
the inner walls of the housing, the substrate can not be smoothly fed and taken up. 
The conventional solution for these problems is expensive and complicated. 

SUMMARY OF THE INVENTION 

[0012] An important feature of the present invention is that the inner walls of 
the housing of a transfer tool are roughened at least in a region where the coating 
film on a substrate may be brought into contact with the inner walls of the 
housing. 

[0013] In the present invention, the inner walls of the housing are roughened at 
least in a region where the coating film coated on a ribbon-like substrate may be 
brought into contact with the inner walls of the housing. Therefore, when the 
coating film on the substrate is brought into contact with the roughened face, it is 
prevented from sticking there since the contact areas between the coating film and 
the roughened face are small, and, as a result, the coating film-coated substrate 
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may be smoothly fed to the dispenser and taken up. In addition, the housing of the 
transfer tool is so designed that the inner walls of the housing are roughened. 
Therefore, the housing is inexpensive to manufacture and can be manufactured in 
a simple process, unlike the conventional transfer tools discussed above that 
require an additional number of necessary production steps. 

[0014] Preferably, in the present invention, the center line average height, (Ra), 
of the projections of the roughened surface of the housing is made equal to or 
more than 5.0 |im. Also preferably, in the present invention, the ratio (p/h) of the 
pitch, (p), to the height, (h), of the projections, (is made equal to or less than 22.0). 
Further preferable in the present invention is that under the condition that the ratio 
(p/h) of the pitch, (p), to the height, (h), of the projections, is at most 22.0, if either 
or both of the options is taken, i.e., the tapered angle of the tip of each projection 
is made an angle of between 5° and 120° and/or the roughened surface contains a 
separation material, the effects and the advantages of the present invention become 
more significant. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Fig. 1 is a schematic view showing the outline of the transfer tool of the 
present invention. 

[0016] Fig. 2 is a magnified view showing the roughened surface of the 
housing for the transfer tool. 

[0017] Fig. 3 A and Fig. 3B are views for explaining the center line average 
height (Ra) of the roughened surface. 

[0018] Fig. 4A and Fig. 4B are views for explaining the load length ratio (tp) 
of the roughened surface. 

[0019] Fig. 5A and Fig. 5B are views showing the tip angle of the projections 
of the roughened surface. 

[0020] Fig. 6 is a view for explaining the height (h) and the pitch (p) of the 
projections of the roughened surface, and the ratio (p/h). 

[0021] Fig. 7 A and Fig. 7B are views showing the profile of the projections of 
the roughened surface. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0022] The transfer tool according to one preferred embodiment has a housing. 
In the housing there are provided a supply reel around which a long ribbon 
substrate coated with a layer of coating film is wound up, and a take-up reel that 
takes up the substrate after transferring the coating film to a targeted object. The 
supply and take-up reels are synchronously driven so that the take-up reel rotates 
along with the rotation of the supply reel. The transfer tool according to the 
present invention is characterized in that the inner walls of the housing are 
roughened at least in a region where the coating film on the substrate may be 
brought into contact with the walls. 

[0023] The roughened surface may not be limited to a particular pattern. The 
projections and recesses may be formed in any pattern. For example, they may be 
formed in a creping pattern. They may be formed in grains, woven fabric, leather, 
or repetitions of predetermined pattern. Alternatively, they may be formed in a 
mat- finished pattern. Again, the projections and recesses may be formed in any 
other patterns or profiles. 

[0024] In this embodiment, the roughened surface is provided in the inner face 
of the housing at least in a region where the coating film-coated substrate travels 
from the supply shaft to the dispenser, especially where the coating film faces the 
inner face of the housing. Needless-to-say, the roughened surface may occur 
across the inner surface where the ribbon travels between the dispenser to the take- 
up shaft. Roughening may be provided on the take-up side or upstream side of the 
dispenser, because not all of the coating film may have been transferred to the 
targeted object; it may have remained on the substrate. If the substrate contacts 
the inner wall even in this region, the product and the ribbon may stick to the inner 
walls of the tool. Thus, it may be desirable to roughen the entire inner wall of the 
housing. 

[0025] Even when the coating film is brought into contact with the inner wall 
of the housing, the contact area between the coating film and the inner wall is 
reduced since the inner face is roughened. Therefore, the coating film is prevented 
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from sticking to the inner wall of the housing. In other words, even when the 
coating film is kept in contact with the inner wall of the housing, it does not firmly 
stick and does not interfere with smooth traveling of the substrate from the supply 
reel to the take-up reel in the housing. 

[0026] The roughened surface may be formed integrally with the housing when 
the housing is injection-molded. For example, the inner walls of the cavity of the 
mold are patterned to have a profile opposite to that to provide the intended 
roughened surface. A hot melt of thermoplastic resin is injected into the mold, 
cooled, and the housing is taken out of the mold. The housing is preferably made 
of a non-polar polyethylene or polypropylene, exhibiting good releasability, since 
the housing formed of it is easy to remove from the molding die and more 
effective to prevent a coating film from sticking to the surface. 
[0027] In the embodiment, the inner face of the container body is roughened, 
not coated with a coating layer, to prevent the coating film from sticking to the 
surface. Therefore, the housing having such a roughened face may be integrally 
molded and thus produced in a simple process, thereby making the production cost 
inexpensive. 

[0028] JIS B0601-1994 defines a center line average height. Preferably, the 
center line average height (Ra), as defined by JIS B0601-1994, of the projections 
of the roughened surface of the housing should be equal to or more than 5.0 (am. 
The reason why the center line average height, (Ra) is preferably at least 5.0 \xm is 
as follows: 

[0029] As illustrated in Fig. 3 A, "a center line average height (Ra) has a large 
value" means that the average roughness of the roughened surface is large. When 
the height (Ra) is at least 5.0 |im, the coating film cannot reach the bottom of each 
recess of the roughened surface, and the total contact area of the coating film to 
the roughened surface is small. In contrast, "a center line average height (Ra) is 
small", as illustrated in Fig. 3B, means that the average roughness of the 
roughened surface is small. If the height (Ra) is smaller than 5.0 |Lim, then the 
coating film may reach the bottom, or comes down nearly to the bottom, of each 
recess of the roughened surface, and the total contact area of the coating film to 
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the roughened surface becomes large. Therefore, the coating film will stick to the 
surface and will therefore interfere with the travel of the substrate. 
[0030] When the center line average height, (Ra) is made at least 5.0 |im, the 
coating film may be prevented from sticking to the roughened surface of the 
housing. More preferably, the center line average height, (Ra) is at least 7.0 [xm, 
most preferably at least 9.0 jam to effectively prevent sticking of the coating film 
to the roughened surface. In addition to making the center line average height 
(Ra) as above larger than a certain value, it is further desirable that the load length 
ratio (tp) at a cut level (c) of 20%, as defined according to JIS B0601-1994, is 
made equal to or less than 20% because to do so will result in making more 
significant the above-mentioned effects and advantages of the invention. 
[0031] When the center line average height (Ra) is made at least 5.0 |im, 
depending on the stiffness of the substrate, the depth that the coating film goes 
into the recesses of the roughened surface may be about 1 0% of the height of the 
projections. But even if it goes down to 20%, practically good results can still be 
obtained. Thus, the tips of the projections may be cut off at the 20% level in 
parallel to the average line. If the projections are so cut, the "cut level (c)" is 
defined as 20%. The ratio of the sum of the tip areas of the cut projections to a 
unit length is defined as a "load length ratio (tp)". 

[0032] When the cut level (c) is 20% and when the load length ratio tp = (bl + 
. . . bn/1) x 100 < 20 % as illustrated in Fig. 4 A, the total contact area between the 
projections and the coating film will be small. The coating film will be 
prevented from sticking to the roughened surface. 

[0033] However, when the cut level (c) is 20% and the load length ratio (tp) is 
larger than 20%, then the total contact area between the projections and the 
coating film becomes large, and the coating film may stick to the roughened 
surface. In an extreme case where the roughened surface has only one mountain 
as in Fig. 4B, obviously, tp = (bl/1) x 100 > 20%, and the contact area between the 
mountain and the coating film increases. As a result, the coating film may stick 
to the mountain. 
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[0034] Therefore, it is preferable that the center line average height, (Ra) of the 
roughened surface is at least 5.0 and the load length ratio (tp) at a cut level (c) 
of 20% is at most 20%. The effects and the advantages of the present invention 
will be realized more significantly in this embodiment. 

[0035] One way to define the present invention is, as discussed above, to focus 
on the overall contact area of the coating film to the inner walls of the housing. 
There is another way to define the present invention in view of how the coating 
film sticks to each projection of the roughened surface. In this regard, it has been 
found that the tip profile of the projections is preferably tapered at an angle of 
from 5 to 120°, as illustrated in Fig. 5. 

[0036] It should be noted that the profile of the projections of the roughened 
surface is not limited to a specific shape, for example, the projections may be 
gabled or triangular-conical, having a triangular cross section as shown in Fig. 7. 
There are reasons that the tips of the projections are preferably tapered at angles 
between 5° and 120°. If the tapered angle is smaller than 5°, the coating film may 
be damaged or broken when it contacts the roughened surface even though it may 
be prevented from sticking to the roughened surface. Additionally, if the tapered 
angle is smaller than 5°, a problem may arise in that the housing may not be easy 
to be removed from the molding die. On the other hand, if the tapered angle is 
greater than 120°, it is easy to remove the housing from the molding die. But the 
coating film may readily stick to the surface of the container since the contact area 
to the surface increases. Also, in another way to define the present invention, it is 
desirable that the ratio (p/h) of the pitch, (p), to the height, (h), of the projections is 
made equal to or less than 22.0 as illustrated in Fig. 6. 

[0037] If the ratio of the pitch, (p), to the height, (h), of the projections, (p/h) is 
greater than 22.0, the coating film may stick to the roughened surface between the 
projections. If this occurs, the projections will no longer function as expected. 
[0038] In addition, it is also desirable that at least the roughened surface of the 
container body of the transfer tool of the invention contain a non-stick material. 
Then, even if the coating film is brought into contact with the inner walls of the 
housing, it may be prevented from sticking. 
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[0039] Comparing the present invention to the technique in patent reference 1 
patent reference 1 requires a silicon resin or fluororesin layer to be coated, 
whereas in the present invention, the non-stick material is a part of the material to 
be injection-molded to form the housing. In addition, since the housing according 
to this embodiment does not have a coating layer, the number of production steps 
for making it should be fewer than those necessary for the patent reference 1 . 
Accordingly, the production rate of the transfer tool of the invention is high, and 
thus the production costs can be reduced. 

[0040] The non-stick material may be, for example, magnesium stearate, zinc 
stearate, aluminum stearate and calcium stearate, and any of these may be added to 
the resin to form the housing. 

[0041] The content ratio of the non-stick material in the resin is preferably 
from 0.3% to 0.8%. If the ratio is smaller than 0.3%, the non-stick material is 
ineffective for preventing the coating film from sticking to the inner walls of the 
housing. If larger than 0.8%, it is effective to prevent the coating film from 
sticking to the inner walls of the housing, but it may cause the screw of the 
molding machine to be too slippery for performing the intended injection molding 
operation. 

[0042] Polar resins such as polystyrene or ABS are often used to form the 
housings of currently existing transfer tools, but those resins are defective because 
the coating film readily sticks to it. Therefore, in order to overcome this problem 
that the currently existing transfer tools have, the inner walls of the housing are 
roughened, and further, the roughness of the roughened face is specifically defined 
as discussed above. The present invention also proposes special compositions for 
the material to be used to form the housing in order to further the effect of the 
invention for preventing the coating film from sticking to the inner walls of the 
housing of the transfer tool. 



EXAMPLES 

[0043] The invention and its effects are described in more detail with reference 
to the following examples. 
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[0044] The transfer tool of the invention is constructed as shown in Fig. 1 and 
Fig. 2. 1 is a supply reel, and a long ribbon substrate P coated with a film Pa is 
wound around it. In these examples, the coating film Pa was an adhesive film. 2 
is a take-up reel, and the substrate P that has released the coating film Pa onto a 
targeted object (not shown) is wound around it. 3 is a dispenser midway in the 
travel path of the substrate P between the supply reel 1 and the take-up reel 2. 4 is 
a housing that houses the supply reel 1 and the take-up reel 2 with the dispenser 3 
partly protruding from it. 5 is a roughened surface of the inner wall of the housing 
4, which is formed at least in a region where the coating film Pa may be brought 
into contact with the inner walls of the housing 4. 

[0045] In the illustrated embodiment, for example, the roughened surface 5 of 
the inner wall of the housing 4 is formed in the path where the substrate P coated 
with the coating film Pa travels from the supply reel 1 to the dispenser 3 (path 
A), and the path where the substrate P that has just delivered the coating film Pa 
onto the targeted object travels from the dispenser 3 to the take-up reel 2 (path B), 
as shown in Fig. 1 and Fig. 2. Since the coating film Pa might not have been 
entirely transferred to the targeted object but partially remains on the substrate P, it 
could stick to the inner wall of the housing 4 if it came in contact with the inner 
wall. The roughened surface 5 may be formed only on the supply side (path A), or 
entirely in the inner walls of the housing 4. If the roughened surface 5 is desired 
to be minimized, it may be formed only along the path where the coating film Pa 
will face the inner walls of the housing. 

[0046] The operation of the transfer tool follows: The take-up reel 2 is rotated 
in synchronization with the supply reel 1 where the ribbon-like substrate P coated 
with the coating film Pa is fed, and after the coating film Pa has been transferred 
to the targeted object, the substrate P is taken up by the take-up reel 2. Table 1-9 
below show the results of the experiments that were conducted to confirm the 
effects of the present invention. 

[0047] The coating film Pa used in the experiments comprises the following 
ingredients: 

[0048] Emulsion-type acrylic adhesive 
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[0049] 37.0 Wt% (as solid content) 
[0050] Rosin-type tackifier 
[0051] 4.5 Wt% (as solid content) 
[0052] Phthalocyanine blue colorant 
[0053] 1.5 Wt% 
[0054] Crawling inhibitor 
[0055] 2.5 Wt% 
[0056] Water 54.5 Wt% 

[0057] The coating film Pa comprising the above compositions was applied 
onto the substrate P to a thickness of 20 jam and a width of 6 mm. The substrate P 
was formed of polyethylene terephthalate and had a thickness of 25 jam, and it was 
processed to provide releasability on both surfaces thereof. 
[0058] The experiments were conducted as discussed below. 
[0059] 1. Sticking Test: 

[0060] Before using the transfer tool, the substrate P coated with the coating 
film Pa intentionally had slack within the housing 4 and brings the coating film in 
contact with the inner wall of the housing 4. Then, the slack was removed and the 
inner walls were checked as to whether or not the coating film Pa stuck to any 
inner wall of the housing 4. 

[0061] In Tables 1-9, the samples were evaluated and placed in 6 categories as 
follows: 

[0062] 6: Not stuck at all. 

[0063] 5: Stuck slightly but negligibly. 

[0064] 4: Stuck slightly. 

[0065] 3: Stuck a little. 

[0066] 2: Stuck and problematic for practical use. 
[0067] 1: Much sticking and impracticable. 
[0068] 2. Injection Stability Test: 

[0069] When the housing 4 of the transfer tool was injection-molded, the 
molding material for it was tested for its injection moldability. In Tables 1- 9, the 
samples were evaluated in 3 categories as follows: 
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[0070] 3: Good injection-molding with no problem. 

[0071] 2: Unstable to some degree but not problematic for practical use. 

[0072] 1 : Unstable and problematic for practical use. 

[0073] 3. Mold Releasability Test: 

[0074] When the housing 4 was injection-molded, it was tested for the mold 
releasability thereof. In Tables 1-9, the samples were evaluated in 3 categories as 
follows: 

[0075] 3: Released with no problem. 

[0076] 2: Difficult to release but not problematic for practical use. 
[0077] 1 : Impossible to release, or even though released, the projections of the 
roughened surface of the product were rounded and the product was problematic 
for quality. 

[0078] In Table 1 , the sample transfer tools used in the Examples have the 
following characteristics: In Examples 1-14 in Tables 1-3, the roughened surface 
5 had a mat- finished crepe pattern. 

[0079] Example 1 : the roughed surface had a Ra of 4.7 jam and a tp of 13. 1%, 
and was made of polystyrene without non-stick material added thereto. 
[0080] Example 2: the roughed surface had a Ra of 9.2 jam and a tp of 14.7%, 
and was made of polystyrene without non-stick material added thereto ; and the 
load length ratio (tp) fell within the preferred range. 

[0081] Example 3: the roughed surface had a Ra of 9.8 |um and a tp of 22.0%, 
and was made of polystyrene without non-stick material added thereto; and the 
load length ratio (tp) was outside the preferred range. 

[0082] Example 4: the roughed surface had a Ra of 4.8 fim and a tp of 13.2%, 
and was made of polypropylene without non-stick material added thereto. 
[0083] Example 5: the roughed surface had a Ra of 4.7 |im and a tp of 13.2%, 
and was made of polystyrene with a non-stick material added thereto at 0.3%; and 
the amount of the non-stick material fell within the preferred range. 
[0084] In Table 2, the sample transfer tools used in the Examples 6-10 have the 
following characteristics. 
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[0085] Example 6: the roughed surface had a Ra of 4.8 |im and a tp of 1 3. 1 %, 
and was made of polystyrene with a non-stick material added thereto at 0.8%; and 
the amount of the non-stick material was increased within the preferred range. 
[0086] Example 7: the roughed surface had a Ra of 9.6 |im and a tp of 22.0 %, 
and was made of polystyrene with a non-stick material added thereto at 1.0 %; and 
the load length ratio (tp) and the amount of the non-stick material were outside the 
preferred range. 

[0087] Example 8: the roughed surface had a Ra of 9. 1 jam and a tp of 14.5 %, 
and was made of polystyrene with a non-stick material added thereto at 0.3 %; and 
the load length ratio (tp) and the amount of the non-stick material were within the 
preferred range. 

[0088] Example 9: the roughed surface had a Ra of 9. 1 [im and a tp of 14.6 %, 
and was made of polypropylene without non-stick material added thereto; and the 
load length ratio (tp) fell within the preferred range. 

[0089] Example 10: the roughed surface had a Ra of 4.6 |im and a tp of 13.1 %, 
and was made of polystyrene with a non-stick material added thereto at 0. 1 %; 
and the amount of the non-stick material was outside the preferred range. 
[0090] In Table 3, the sample transfer tools used in Examples 11-14 have the 
following characteristics. 

[0091] Example 1 1: the roughed surface had a Ra of 7.1 jim and a tp of 14.7 %, 
and was made of polystyrene without non-stick material added thereto; and the 
load length ratio (tp) and the center line average height Ra fell within the preferred 
range. 

[0092] Example 12: the roughed surface had a Ra of 12.1 (im and a tp of 
16.8 %, and was made of polystyrene without non-stick material added thereto; 
and the center line average height Ra was increased from Example 1 1 . 
[0093] Example 13: the roughed surface had a Ra of 9.3 jam and a tp of 1 8.0 %, 
and was made of polystyrene without non-stick material added thereto; and the 
load length ratio (tp) was increased within the preferred range. 



-14- 



[0094] Example 14: the roughed surface had a Ra of 9. 1 and a tp of 15.0 %, 
and was made of polypropylene with a non-stick material added thereto at 0.5 %; 
and all parameters fell within the preferred range. 

[0095] In Table 4, the sample transfer tools used in Examples 15-18 have the 
following characteristics. (In Examples 15-34 in Tables 4-8, the projections of the 
roughened surface 5 were gabled, having a triangular cross section as shown in 
Fig. 7A). 

[0096] Example 15 the roughed surface had a tip angle of 5° and a p/h of 14, 
and was made of polystyrene without non-stick material added thereto ; and the tip 
angle was at the lowermost limit with the ratio p/h of pitch p to height h falling 
within the preferred range. 

[0097] Example 16: the roughed surface had a tip angle of 120° and a p/h of 14, 
and was made of polystyrene without non-stick material added thereto; and the tip 
angle was at the uppermost limit with the ratio p/h of pitch p to height h falling 
within the preferred range. 

[0098] Example 17: the roughed surface had a tip angle of 3° and a p/h of 14, 
and was made of polystyrene without non-stick material added thereto; and the tip 
angle was less than the lower limit. 

[0099] Example 18: the roughed surface had a tip angle of 150° and a p/h of 14, 
and was made of polystyrene without non-stick material added thereto; and the tip 
angle was above the upper limit. 

[00100] In Examples 19-29 in Tables 5-7, the roughed surface was made of 
polystyrene without non-stick material added thereto , in which the tip angle of the 
projections was fixed at 60° and the ratio (p/h) of the distance between the 
neighboring projections, or that is, the pitch, (p), of the projections to the height, 
(h), of the projections was varied. 

[00101] In Table 8, the sample transfer tools used in Examples 30-34 have 
the following characteristics. 

[00102] Example 30: the roughed surface had a tip angle of 60° and a p/h of 
16, and was made of polystyrene with a non-stick material added thereto at 0.1 %; 
and the amount of the non-stick material was outside the preferred range. 
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[00103] Example 3 1 : the roughed surface had a tip angle of 60° and a p/h of 
16, and was made of polystyrene with a non-stick material added thereto at 0.3 %; 
and the amount of the non-stick material was increased into the preferred range. 
[00104] Example 32: the roughed surface had a tip angle of 60° and a p/h of 
16, and was made of polystyrene with a non-stick material added thereto at 0.8 %; 
and the amount of the non-stick material was increased within the preferred range. 
[00105] Example 33: the roughed surface had a tip angle of 60° and a p/h of 
16, and was made of polystyrene with a non-stick material added thereto at 1.0 %; 
and the amount of the non-stick material is outside the preferred range. 
[00106] Example 34: the roughed surface had a tip angle of 60° and a p/h of 
14, and was made of polypropylene without non-stick material added thereto; and 
the material of the housing was changed. 

[00107] In Table 9, the sample transfer tools used in Comparative Examples 
1-4 have the following characteristics. 

[00108] Comparative Example 1 : the roughed surface was not formed and 

made of polystyrene without non-stick material added thereto. 

[00109] Comparative Example 2: the roughed surface was not formed and 

made of polystyrene with a non-stick material added thereto at 0.8 %; and the 

amount of the non-stick material fell within the preferred range. 

[00110] Comparative Example 3: the roughed surface was not formed and 

made of polystyrene with a non-stick material added thereto at 2.0 %; and the 

amount of the non-stick material was increased within the preferred range. 

[00111] Comparative Example 4: the roughed surface was not formed and 

made of polypropylene without non-stick material added thereto; and the material 

of the container was changed. 

[00112] In these Examples, the center line average height (Ra) and the load 
length ratio (tp) were measured with Rank Taylor Hobson's Talysurf 76 Model. 
Also in these Examples the load length ratio (tp) is at a cut level (c) of 20 %. The 
non-stick material used is magnesium stearate, and its content is in terms of the 
ratio by weight to all the resins to form the housing 4. 
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Table 1 





Example 1 


Example 2 


Example 3 


Example 4 


Example 5 






roughened surface 


yes 


yes 


yes 


yes 


yes 




Constitution 


Ra (jam) 


A 7 
H.I 


Q 0 


Q ft 


A ft 
4.0 


A 7 


£= 




tp (%) 


lo.l 


A A 7 
14./ 




lo.z 


10. 1 


c/> 

=3 
O 




polystyrene 


yes 


yes 


yes 




yes 


X 


Material 


polypropylene 








yes 






Non-stick material 
content (%) 


0.0 


0.0 


0.0 


0.0 


0.3 






sticking 


3 


5 


4 


5 


5 


Evaluation 


injection stability 


3 


3 


3 


3 


3 






mold reusability 


3 


3 


3 


3 


3 


Table 2 




Example 6 


Example 7 


Example 8 


Example 9 


Example 10 






roughened surface 


yes 


yes 


yes 


yes 


yes 




Constitution 


Ra (^im) 


4.8 


9.6 


9.1 


9.1 


4.6 






tp(%) 


13.1 


22.0 


14.5 


14.6 


13.1 


CO 

o 




polystyrene 


yes 


yes 


yes 




yes 




Material 


polypropylene 








yes 






Non-stick material 
content (%) 


0.8 


1.0 


0.3 


0.0 


0.1 






sticking 


6 


6 


6 


6 


3 




Evaluation 


injection stability 


3 


2 


3 


3 


3 






mold reusability 


3 


3 


3 


3 


3 
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Table 3 





Example 1 1 


Example 12 


Example 13 


Example 14 






rougneneu sunace 


yes 


yes 


yes 


yes 




Constitution 


Ka (jim) 


7 1 


it. i 


Q 1 

y.o 


Q 1 

y. i 


cn 




tp(/o) 


14. f 


1 0.0 


lo.U 


lo.u 


CO 

o 




polystyrene 


yes 


yes 


yes 






Material 


polypropylene 








yes 




Non-stick material 
content (%) 


0.0 


0.0 


0.0 


0.5 






sticking 


4 


5 


5 


6 


Evaluation 


injection stability 


3 


3 


3 


3 






mold reusability 


3 


3 


3 


3 


Table 4 




Example 15 


Example 16 


Example 17 


Example 18 






roughened surface 


yes 


yes 


yes 


yes 




Constitution 


tip angle 


5 


120 


3 


150 






p/h 


14 


14 


14 


14 j 


CO 

o 




polystyrene 


yes 


yes 


yes 


yes j 




Material 


polypropylene 












Non-stick material 
content (%) 


0.0 


0.0 


0.0 


0.0 






sticking 


6 


3 


6 


2 




Evaluation 


injection stability 


3 


3 


3 


3 






mold releasability 


2 


3 


1 


3 
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Table 5 







roughened surface 


Example 19 
yes 


Example 20 
yes 


Example 21 
yes 


Example 22 
yes 




uonsiiiuiion 


tip angle 


oU 


en 
bU 


60 


60 


cn 




p/n 


10 


\l 


A A 
14 


16 


c 

"co 

o 




polystyrene 


yes 


yes 


yes 


yes 


HI 


Material 


polypropylene 














Non-stick material 
content (%) 


0.0 


0.0 


0.0 


0.0 






sticking 


6 


6 


5 


4 


Evaluation 


injection stability 


3 


3 


3 


3 






mold reusability 


3 


3 


3 


3 


Table 6 




Example 23 


Example 24 


Example 25 


Example 26 






roughened surface 


yes 


yes 


yes 


yes 




Constitution 


tip angle 


60 


60 


60 


60 I 






p/h 


18 


20 


22 


24 


CO 
13 

o 




polystyrene 


yes 


yes 


yes 


yes 


m 


Material 


polypropylene 












Non-stick material 
content (%) 


0.0 


0.0 


0.0 


0.0 






sticking 


3 


3 


3 


2 




Evaluation 


injection stability 


3 


3 


3 


3 






mold releasability 


3 


3 


3 


3 
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Table 7 







roughened surface 


Example 27 
yes 


Example 28 
yes 


Example 29 
yes 








uonsiiiuiion 


tip angle 


OU 


OU 


bU 










p/n 


lb 


OQ 
CO 


oU 






C 

CO 

=J 
o 




polystyrene 


yes 


yes 


yes 






m 


Material 


polypropylene 














Non-stick material 
content (%) 


0.0 


0.0 


0.0 










sticking 


1 


1 


1 






Evaluation 


injection stability 


3 


3 


3 










mold reusability 


3 


3 


3 






Table 8 
















Example 30 


Example 31 


Example 32 


Example 33 


Example 34 






roughened surface 


yes 


yes 


yes 


yes 


yes 




Constitution 


tip angle 


60 


60 


60 


bU 


DO 






p/h 


lb 


lb 


lb 


lb 




CO 

o 




polystyrene 


yes 


yes 


yes 


yes 




m 


Material 


polypropylene 










yes 




Non-stick material 
content (%) 


0.1 


0.3 


0.8 


1.0 


0.0 






sticking 


i 4 


5 


6 


6 


6 




Evaluation 


injection stability 


3 


3 


3 


2 


3 






mold releasability 


3 


3 


3 


3 


3 
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Table 9 





Comparative 

CXdllipiy I 


Comparative 

CXdlTipie £. 


Comparative 

CXalTipie 0 


Comparative 
example 4 


Housing 


Constitution 


rougneneo surrace 


no 


no 


no 


no 


Ra ((am) 










tp (%) 










up 011916 










p/h 










Material 


polystyrene 


yes 


yes 


yes 




polypropylene 








yes 


Non-stick material 
content (%) 


0.0 


0.8 


2.0 


0.0 


Evaluation 


sticking 


1 


1 


2 


1 


injection stability 


3 


2 


1 


3 


mold releasability 


3 


3 


3 


3 



[00113] The test results confirm the following: 

[00114] Since the housings in Examples 1 to 34 had a roughened surface, the 
coating film was prevented from sticking to the inner walls of the housings as 
compared with those in Comparative Examples 1 to 4. Regarding the injection 
stability in molding the container bodies, when the amount of the lubricant added 
to the molding materials was large, some problems occurred but were negligible. 
[00115] In Example 1, the housing had the roughened surface and the 
coating film was prevented from sticking to it, as compared with Comparative 
Examples 1 to 4. In addition, the housing was stably injection-molded. 
[00116] In Example 2, the center line average height, (Ra) was larger than 
5.0 |nm. Accordingly, the roughened surface prevented the coating film from 
sticking and the effect was better than that demonstrated in Example 1 . Also, the 
housing had a stable injection-mold. 

[00117] In Example 3, the center line average height, (Ra) was larger than 
5.0 [im, but the load length ratio (tp) was greater than 20%. When compared with 
Example 2, the sticking resistance was not as good, but it was better than that in 
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Comparative Examples 1 to 4 and Example 1 . In addition, the housing 
demonstrated a stable injection-mold. 

[00118] In Example 4, the center line average height, (Ra) of the roughened 
surface was lower than 5.0 [im. However, since polypropylene, which exhibits 
good releasability, was used, the sticking resistance was better than that in 
Example 1. In addition, the housing demonstrated a stable injection-mold. 
[00119] In Example 5, the center line average height, (Ra) of the roughened 
surface was lower than 5.0 |im. However, since a non-stick material (magnesium 
stearate) was added to the molding material for the housing, the sticking resistance 
was better than that in Example 1 . In addition, the housing demonstrated a stable 
injection-mold. 

[00120] In Example 6, the center line average height, (Ra) of the roughened 
surface was lower than 5.0 |im. However, since the amount of a non-stick 
material (magnesium stearate) added to the molding material was larger than that 
in Example 5, the sticking resistance was better than in Example 5. 
[00121] In Example 7, the center line average height, (Ra) of the roughened 
surface was larger than 5.0 jim and a non-stick material (magnesium stearate) was 
added to the molding material. Therefore, the coating film did not stick to the 
housing at all even though the coating film was brought in contact with the inner 
wall. However, the injection stability was lower in some degree since the amount 
of the non-stick material added to the molding material was large. 
[00122] Example 8 differs from Example 7 in that the load length ratio (tp) 
and the amount of the non-stick material were both within the preferred range. As 
was the case in Example 7, the product did not stick at all to the housing. In 
addition, the injection stability was better than in Example 7. 
[00123] In Example 9, no non-stick material was added to the molding 
material. However, the center line average height, (Ra) of the roughened surface 
is larger than 5.0 [im, the load length ratio (tp) was within the preferred range, and 
polypropylene which exhibits good releasability was used. Therefore, the sticking 
resistance was comparable to Example 8, and the injection stability was also good. 
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[00124] In Example 10, the housing had a roughened surface and contained 
a non-stick material. However, since the amount of the lubricant was lower than 
the preferred range, the sticking resistance was on the same level as in Example 1 . 
The injection stability was good. 

[00125] In Example 11, the center line average height, (Ra) was larger than 
5.0 |im and the load length ratio (tp) was within the preferred range. Therefore, 
the coating film was prevented from sticking to the housing, as compared with 
Comparative Examples 1 to 4. In addition, since the center line average height, 
(Ra) fell between 7 jim and 9 jim, the medium sticking resistance was better than 
that in Example 1 but not Example 2. 

[00126] In Example 12, the center line average height, (Ra) was larger than 
12.0 urn. When the center line average height, (Ra) is at least 9.0 fim, the coating 
film can be prevented from reaching the depth of the recesses of the roughened 
surface. Therefore compared with Example 2 in which the center line average 
height (Ra) was about 9.0 |im, the sticking resistance in this Example was not as 
enhanced. 

[00127] Example 13 differs from Example 2 in that the load length ratio (tp) 
was 18.0% and was increased within the preferred range. This gave the same 
result as Example 2. 

[00128] Example 14 satisfied all the limitations in claims 1, 2 and 5, like 
Example 8, and there was no problem observed. 

[00129] In Example 15, the tip angle of the projections of the roughened 
surface was at the lower most limit of the preferred range and the ratio (p/h) of 
pitch (p) to height (h) of the projections was lower than 22.0. Therefore, as 
compared with Comparative Examples 1 to 4, the sticking resistance was good and 
the injection stability was also good. Additionally, the housing formed was well 
released from the mold with no problem. 

[00130] In Example 16, the tip angle of the projections of the roughened 
surface was at the uppermost limit of the preferred range and the ratio (p/h) of 
pitch (p) to height (h) of the projections was lower than 22.0. Therefore, as 
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compared with Example 15, the housing formed was readily released from the 
mold. 

[00131] In Example 17, since the ratio (p/h) of pitch (p) to height (h) of the 
projections was lower than 22.0, the sticking resistance was ensured. In this, 
however, since the tip angle of the projections of the roughened surface was 
smaller than the lowermost limit of the preferred range, the tips of the projections 
were damaged when the housing was released from the body, when compared 
with those in Example 15. 

[00132] In Example 18, though the ratio (p/h) of pitch (p) to height (h) of the 
projections was lower than 22.0, the tip angle of the projections of the roughened 
surface was larger than the uppermost limit of the preferred range. In this 
Example, the sticking resistance was not as good though the mold releasability 
was better than that in Example 15. 

[00133] Examples 19 to 29 essentially correspond to claims 1, 3 and 4, in 
which the tip angle of the projections was fixed to 60° and only the ratio (p/h) of 
pitch (p) to height (h) of the projections was varied to investigate the sticking 
resistance. The test results confirmed the following: The ratio (p/h) of pitch (p) to 
height (h) of the projections is preferably at most 22.0 (Examples 19 to 25), a 
more preferable value is 16.0 (Examples 19 to 22), and the most preferable value 
is 12.0 (Examples 19 and 20). In these preferred Examples, the sticking resistance 
was better than that demonstrated in Examples 26 to 29 where the ratio was higher 
than 22.0. 

[00134] Example 30 differs from Example 22 in that it contained a non-stick 
material (magnesium stearate) but the amount thereof was lower than the preferred 
range. There was no difference in the sticking resistance between these Examples. 
[00135] Example 3 1 differs from Example 30 in that the amount of the non- 
stick material (magnesium stearate) was increased within the preferred range. 
Accordingly, the sticking resistance was better as compared with that in Example 
30, and the injection stability and the mold releasability were both good. 
[00136] Example 32 differs from Example 3 1 in that the amount of the non- 
stick material (magnesium stearate) was further increased within the preferred 
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range. Accordingly, the sticking problem was solved completely, and the results 
were all good. 

[00137] Example 33 differs from Example 32 in that the amount of the non- 
stick material (magnesium stearate) was further increased over the preferred range. 
In this, the coating film did not stick at all but the injection stability was not good 
when compared with Example 32. 

[00138] Example 34 differs from Example 21 in that a non-stick material 
(polypropylene) was used for the housing, in which the medium sticking resistance 
was enhanced beyond Example 2 1 . 

[00139] In Comparative Example 1, the inner walls of the housing were not 
roughened and therefore the coating film stuck. However, the injection stability 
was good. 

[00140] In Comparative Example 2, the inner walls of the housing were not 
roughened, but a non-stick material (magnesium stearate) was added to the 
molding material. As compared with Comparative Example 1, the sticking 
resistance improved to some degree but was still at a low level. In addition, the 
injection stability was not good. 

[00141] In Comparative Example 3, the inner walls of the housing were not 
roughened, but a non-stick material (magnesium stearate) was added to the 
molding material and the amount was larger than that in Comparative Example 2. 
The sticking resistance was better to some degree than in Comparative Example 2, 
but was still worse than the other Examples where the inner walls of the housing 
were roughened. In addition, the injection stability was much worse than that in 
Comparative Example 2. 

[00142] In Comparative Example 4, the inner walls of the housing were not 
roughened, but polypropylene was used for the molding material. However, the 
change did not improve the sticking resistance at all. Since no non-stick material 
was added to the molding material, the injection moldability was at the same level 
as in Comparative Example 1 . 

[00143] As described in detail above with reference to the preferred 
embodiments, the invention has made it possible to prevent a coating film on a 
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ribbon-like substrate from sticking to the inner walls of a housing in a transfer 
tool, ensuring good injection stability and good mold releasability in the injection- 
molding for the housing. 

[00144] Although the examples are shown in which the coating film Pa is an 
adhesive film, the same results can be expected even if the coating film Pa is a 
correction film. In the Examples illustrated above, the profile of the roughened 
surface 5 is not limited to that of Fig. 2. It should be noted that the profile of the 
roughened surface 5 may also be any others such as those in Fig. 7. In addition, it 
may also be like grains, woven fabric, leather, or repetitions of a predetermined 
pattern. Polystyrene and polypropylene are used in the Examples for the material 
of the housing 4, and magnesium stearate is added to it as a non-stick material. 
However, these are not limitative. The material of the housing 4 may be ABS or 
polycarbonate, and the non-stick material may also be any of zinc stearate, 
aluminum stearate or calcium stearate. 

[00145] It is therefore intended that the foregoing detailed description be 
regarded as illustrative rather than limiting, and that it be understood that it is the 
following claims, including all equivalents, that are intended to define the spirit 
and scope of this invention. 



